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• Diffusion tensor imaging (DTI)

- diffusion tensor imaging maps: mean diffusivity (D),

fractional anisotropy (FA), relative anisotropy (RA)…..

- tractography

DIFFUSION-DIFFUSION TENSOR IMAGING



Diffusion tensor imaging

• Describes the white matter anisotropy

Trace-MD FA



Color maps-tractography

• Information about the direction of anisotropy

= X (right-left)

= Y (anterior-posterior)

= Z (cranio-caudal)
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• Evaluation of white matter tract

Tractography



Tumors

• FA surrounding high grade gliomas compared to areas

surrounding meningeal tumors

• Evaluation of myelinated fibers which could be infiltrated, 

destroyed or compressed

→ could be important for surgery 

Diffusion tensor imaging
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Multiple sclerosis

Diffusion tensor imaging



Multiple sclerosis

Arruda et Al, 2018
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Multiple sclerosis
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Multiple sclerosis

Diffusion tensor imaging

Bao et al, Front. Neurosci. 2022



Multiple sclerosis

Tractography

• Better correlation with disability

• Higher specifity ???

Diffusion tensor imaging



• Moderate increase of D with aging

• Reduction of FA with aging at the level of corpus 
callosum and frontal lobe

• Reduction in the number of fibers

Aging brain – Degenerative disorders

Diffusion tensor imaging



• FA in particular at the level of corpus callosum and
frontal lobes

• Correlation with neuropshicological tests

• Both in MCI and AD: reduced FA at the level of 
splenium and temporal cortex

Alzheimer disease

Diffusion tensor imaging

Aging brain – Degenerative disorders



DIFFUSION WEIGHTED IMAGES

• Routinely use in clinical setting, in particular in

ischemic disease, infection….



DIFFUSION TENSOR IMAGING

• Allows better evaluation and comprehension of

several disaease, mainly related to white matter

pathology

• Not routinely use, research purposes

• Preoperative evaluation of brain tumors

(tractography)

• Problems: metodology, magnet, software

dependent….difficult to compare different studies


